A theoretical model of DNA curvature.
Distortions from the uniform idealized B-DNA structure are investigated in terms of differential interactions between adjacent nucleotide pairs on the basis of conformational energy calculations. A theoretical model of DNA curvature is proposed based on the evaluation of the curvature vector defined in the complex plane and the corresponding variance. The model appears to contain the basic physical features for translating the deterministic fluctuations of DNA sequences in superstructure elements. It allows the quantitative reproduction of all the available gel electrophoresis experiments on both periodical polynucleotides and tracts of DNAs as well as the theoretical prediction of the sequence dependent DNA writhing in good agreement with the experimental data. The general pattern of agreement between the theoretical and experimental data and the biological significance of the results obtained allow an extensive application of the model for the screening of DNA regions which are possible candidates for protein recognition.